Direct effect of dexmedetomidine on rat isolated aorta involves endothelial nitric oxide synthesis and activation of the lipoxygenase pathway.
1. The aims of the present in vitro study were to examine the roles of pathways associated with arachidonic acid metabolism in dexmedetomidine-induced contraction and to determine which endothelium-derived vasodilators are involved in the endothelium-dependent attenuation of vasoconstriction elicited by dexmedetomidine. 2. Dexmedetomidine (10(-9)-10(-6) mol/L) concentration-response curves were constructed in: (i) aortic rings with no drug pretreatment; (ii) endothelium-denuded aortic rings pretreated with either 2 x 10(-5) mol/L quinacrine dihydrochloride, 10(-5) mol/L nordihydroguaiaretic acid (NDGA), 3 x 10(-5) mol/L indomethacin or 10(-5) mol/L fluconazole; and (iii) endothelium-intact aortic rings pretreated with either 5 x 10(-5) mol/L N(G)-nitro-l-arginine methyl ester (l-NAME), 10(-5) mol/L fluconazole, 10(-5) mol/L indomethacin, 10(-5) mol/L glibenclamide, 5 x 10(-3) mol/L tetraethylammonium or 5 x 10(-5) mol/L l-NAME plus rauwolscine (10(-5), 10(-6) mol/L). The production of nitric oxide (NO) metabolites was determined in human umbilical vein endothelial cells treated with dexmedetomidine. 3. Quinacrine dihydrochloride, NDGA and indomethacin attenuated the dexmedetomidine-induced contraction of endothelium-denuded rings. Dexmedetomidine (10(-7)-10(-6) mol/L)-induced contractions of endothelium-denuded rings were enhanced compared with those of endothelium-intact rings, as were dexmedetomidine-induced contractions of endothelium-intact rings pretreated with l-NAME or tetraethylammonium. Rauwolscine attenuated dexmedetomidine-induced contractions in endothelium-intact rings pretreated with l-NAME. Dexmedetomidine (10(-6) mol/L) was found to activate NO production. 4. Taken together, the results indicate that dexmedetomidine-induced contraction of aortic rings involves activation of the lipoxygenase and cyclo-oxygenase pathways and is attenuated by increased NO production following stimulation of endothelial alpha(2)-adrenoceptors by dexmedetomidine.